Automated, non-biased, multivariate statistical analysis (MVSA) techniques are useful for converting the massive amount of data into a smaller number of chemical components (spectra and images) that are needed to fully describe the ToF-SIMS measurement [2] [3] . At GEGR, we are using the AXSIA (Automated eXpert Spectrum Image Analysis) toolkit developed at Sandia National Laboratories [4] to perform MVSA on ToF-SIMS spectral images. The advantages of AXSIA include: the ability to select the mass range, the ability to bin the mass spectra from 0.001 amu to 1.0 amu, optimally scaling the data to account for Poisson counting statistics [5] , and intuitive results (e.g., negative peaks are not allowed in the spectral response). The AXSIA analyses were performed on a Dell Latitude D400 laptop computer with a 1700 MHz processor and 1.046 GB RAM using Microsoft Windows 2000. All of the AXSIA analyses that will be presented required less than 30 seconds.
AXSIA analysis of the ToF-SIMS spectrum shown in Figure 1 provided 5 components. The component spectra and images generated by AXSIA are shown in Figure 2 . The AXSIA analysis was performed using the entire mass spectrum (0 to 1,200 amu); for clarity, only the low mass (0 to 150 amu) regions of the spectra are shown in Figure 2 . In order to decrease the file size (increase computation speed) this data set was binned to 1 amu. The five components fully describe the data. Component 1 is characteristic of the polymer, component 2 is rich in alkali species, component 3 represents polymer additive (Bn POSS) rich region of the sample, component 4 is characteristic of silicone oils (sample contaminant) and component 5 is characteristic of hydrocarbon species (contaminants) on the sample.
In the presentation, numerous additional examples will be discussed, stressing the analytical insight provided by AXSIA analysis. Fig. 1 . ToF-SIMS spectrum of a typical polymer. Fig. 2 . Five components (spectra and images) identified by AXSIA. These five components fully describe the data shown in Figure 1 . Imaged area = 500 micron x 500 micron. 
